Structure of the rat plasma membrane Ca(2+)-ATPase isoform 3 gene and characterization of alternative splicing and transcription products. Skeletal muscle-specific splicing results in a plasma membrane Ca(2+)-ATPase with a novel calmodulin-binding domain.
We have isolated the rat gene encoding isoform 3 of the plasma membrane Ca(2+)-ATPase (PMCA3) and have determined its exon/intron organization. The PMCA3 gene contains 24 exons and spans approximately 70 kilobases. In addition, we have analyzed the splicing and polyadenylation patterns leading to the production of an alternative 4.5-kilobase (PMCA3) skeletal muscle mRNA that differs from the previously characterized 7.5-kilobase brain mRNA (Greeb, J., and Shull, G. E. (1989) J. Biol. Chem. 264, 18569-18576). cDNA cloning, Northern blot hybridization, and polymerase chain reaction analyses of the 4.5-kilobase mRNA demonstrate (i) the inclusion of a novel 68-nucleotide exon (exon 22) that is specific for skeletal muscle and significantly alters the calmodulin-binding domain and (ii) the utilization of an alternative polyadenylation site following exon 23 which eliminates the last coding exon (exon 24) and 3'-untranslated sequence of the 7.5-kilobase mRNA. We have also identified a 42-nucleotide exon (exon 8) that is included in the skeletal muscle PMCA3 mRNAs, but may be either included or excluded in the brain mRNAs. Exon 8 is inserted immediately before the sequence encoding a putative phospholipid binding domain and thus may alter regulatory interactions of the enzyme with acidic phospholipids.